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EXPLANATION OF THE TABLES. 

I. — ^Logarithms of Numbers. 

The logarithms here tabulated are logarithms to the base 10, 
known as Briggian or Common Logarithms. 

The logarithm of a number consists of two parts, an integral 
part and a fractional part. The integral part is called the 
index, or characteristic ; the fractional part is called the marvtissa. 

The characteristic of a number greater than 1 is the number 
one less than the number of digits in the integral part of the 
given number. 

The characteristic of a number less than 1 is negative and 
is the number one greater than the number of zeros following 
the decimal point. 

Ex.— The characteristics of 6387, 53-87, 0*0005387, are 3, 1, and —4 
respectively. 

The mantissce of all numbers having the same significant 
figures are the same. 

To find the mantissa of a given number. 

(a) If the number contains three significant figures, find 
the first two figures in the left-hand column of the table, and 
the third figure in the top row. The mantissa required will 
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be found in the row containing the first two figures and in the 
column under the third figure. 

Ex.— Log 53-8 = 1-73078. Log 000538 = 3*73078. 

The mantissa is always positive, and when it is preceded by 
a negative characteristic, the negative sign is written above the 
characteristic. 

(6) If the number contains four or five significant figures, 
find the mantissa corresponding to the first three figures as 
before. In the top row under Mean Differences find the fourth 
figure, and in the column under it, in the row containing the 
first two figures will be found the difference to be added to 
the mantissa. If there is a fifth figure, take the nearest tenth 
of the number corresponding to it in the Mean Difference 
columns, and add to the mantissa. 

Ex.— To find log 53-874. 

Log 53-8 = 1-73078 
Diff. for7 = 57 

Diff.for4 = 3 



Log 53-874 = 1-73138 



Near the beginning of the table the differences are large 
and change rapidly, and unless the third significant figure is 
4 or 5, the fifth figure of the mantissa obtained by using the 
mean differences will be incorrect. In this case the Table ot 
AntHogarithms may be used, or the Principle of Proportional 
Parts. 



Ex.— To find log 120*73. 

Log 120 = 2*07918 
Log 121 = 2-08279 



Diff. for 1 = 361 

Diff. for 0*73 = 361 x 0*73 = 264 

Log 120-73 =2*08182 



The product 361 x 0*73 may be readily found by the 
Table of Proportional Parts at the end of the book. 

To find the nuwher corresponding to a given logarithm. 

If the mantissa is found exactly in the tables, the first two 
significant figures of the number will be found in the same 
row at the left hand, and the third figure at the top of the 
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column. The decimal point may then be placed by noting the 
value of the characteristic. 

If the mantissa is not found exactly in the tables, take out 
the next lower^ and the three figures of the number belonging 
to it. Find the difierence between this logarithm and the 
given one, and find the number corresponding to this difference 
in the same row uinder Mean Differences. If the difference is 
not found exactly, subtract the next lower, multiply the 
remainder by 10, and find the number corresponding to the 
product. 

Ex.— Given logarithm = 1-73138 

Next lower logarithm = 1-73078 = log 63-8 

Diff. = 60 . 

Next lower difference =: 57 = diff. for 7 

3 

30 = diff. for 4 
Therefore number is 53*874 



II. — ^Antilogarithms. 

In this table will be found the significant figures corre- 
sponding to given logarithms. The first two figures of the 
mantissa are found in the left-hand column, and the third in 
the top row. If there are more than three significant figures 
in the mantissa the corresponding differences will be found in 
the columns of Mean Differences. 

Ex.— Given .logarithm = 2*08182 

2-081 = log 120-50 

Diff. for 8 = 22 

Diff. for 2 = 1 



2-08182 = loff 120*73 



o 



Near the tnd of the table, the differences are large and 
change rapidly. Hence, unless the third figure of the mantissa 
be 4 or 5, use the Table of Logarithms or the Priiiciple of 
Proportional Parts. 

TJ^ of the Tables of Logarithms and Antilogarithms. 

These tables may be used to perform multiplication, division. 
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involution, and root extraction in accordance with the following 
propositions : — 

(L) Log A + logjB = log ^ X jB 
(iL) Log ^ - log B = log (^ -T-^) 
(iii.) 71 log -4 = log -4" 

(iv.) 1 log ^ = log ;^A 

Note. — ^When multiplying or dividing a logarithm whose 
characteristic is negative^ it is necessary to bear in mind that 
the mantissa is positive. 

Ex. (i.) 373138 x 3 = (-3 + 0-73138) x 3 = -9 + 2-19414 = 7-19414 
Ex. (iL) 3-73138-5-4=(-3+0-73138)+4 = (-4+l-73138)4-4=l-43286 



III, IV., V. — ^Trigonometrical Functions. 

These tables give the values of the natural sines, tangents, 
etc., for every third minute of the quadrant. The difference 
columns give the corrections for 1' and 2'. 

The left-hand column of degrees and the top row of minutes 
are to be followed when sines, tangents, and secants are taken 
out. 

The right-hand column of degrees and bottom row of 
minutes are to be used when cosines, cotangents, and cosecants 
are taken out. 

Note that for the three co-functions, differences are to be 
subtracted. 

The integral part and decimal point are printed only in 
the columns headed 0' and 30'. 



VI., VIL, VIII. — ^Logarithmic Trigonometrical Functions. 

These tables give the logarithms of the numbers contained 
in the three preceding tables increased by 10, in order to avoid 
negative characteristics. 
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The characteristic and decimal point are printed only in the 
columns headed 0' and 30'. 

Ex.— Find sin 37° 34' 12" and log sin 37° 34' 12". 

Sin 37° 33' = 0-60945 Log sin 37° 33' = 9-78494 

Diff.forl' = 23 Diff. for 1' = 16 

Diff.forl2'- = 6 Diflf. for 12" = 3 



Sin 37° 34' 12" =0*60973 Log sin 37° 34' 12" = 9*78513 

When the values of the tangent, cotangent, secant, and 
cosecant are large and change rapidly, and are not given exactly 
in the tables, they should be found from the sine and cosine. 

Bmall Angles. 

The differences for the logarithmic sines and tangents of 
small angles are large and change rapidly. The values of the 
logarithms can be found by the following rules : — 

(1) To obtain the log sine. 

Eeduce the angle to seconds, and to the logarithm of the 
number so obtained add 4*68557. From the sum subtract J of 
the log secant diminished by 10. 

(2) To obtain the log tangent. 

Eeduce the angle to seconds, and to the logarithm of the 
number so obtained add 4*68557. To the sum add § of the log 
secant diminished by 10. 

(3) To obtain the angle, given the log sine. 

To the log sine add 5*31442 and J of the corresponding log 
fiecant diminished by 10. The sum is the logarithm of the 
number of seconds in the angle. 

(4) To obtain the angle, given the log tangent. 

To the log tangent add 5*31442 and subtract f of the corre- 
sponding log secant diminished by 10. The remainder is the 
logarithm of the number of seconds in the angle. 
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•99166 
•99367 
•99548 

•99699 
•99819 
•99909 
•99968 
•99997 



27' 



86' 

•71447 
•72667 
•73846 
•76011 
•76164 

•77278 

•78369 
•79441 
•80489 
•81513 

•82511 
•83485 
•84433 
•85365 
•86261 

•87121 
•87965 
•88782 
•89671 
•90334 

•91068 
•91775 
•92455 
•93106 
•93728 

•94322 
•94888 
•95424 
•95931 
•96410 

•96858 
•97278 
•97667 
•98027 
•98357 

•98657 
•98927 
•99167 
•99377 
•99556 

•99705 
•99824 
•99912 
•99970 
•99998 



89' 



24' 



•71508 
•72717 
•73904 
•76069 
•76210 

•77329 
•78424 
•79494 
•80641 
•81563 

•82561 
•83533 
•84480 
•85401 
•86295 

•87164 
•88006 
•88822 
•89610 
•90371 

•91104 
•91810 
•92488 
•93137 
•93759 

•94351 
•94915 
•95460 
•96956 
•96433 

•96880 
•87298 
•97686 
•98044 
•98373 

•98671 
•98940 
•99178 
•99386 
•99664 

•99712 
•99829 
•99916 
•99972 
•99998 



42' 



21' 



•71569 
•72777 
•73963 
•75126 
•76267 

•77384 
•78478 
•79547 
•80593 
•81614 

•82610 
•83581 
•84526 
•85446 
•86340 

•87207 
•88048 
•88862 
•89649 
•90408 

•91140 
•91845 
•92621 
•93169 
•93789 

•94380 
•94943 
•95476 
•95981 
•96456 

•96902 
•97318 
•97705 
•98061 
•98389 

•98686 
•98953 
•99189 
•99396 
•99572 

•99719 
•99834 
•99919 
•99974 
•99999 



45' 



18' 



•71630 
•72837 
•74022 
•75184 
•76323 

•77439 
•78532 
•79600 
•80644 
•81664 

•82659 
•83629 
•84573 
•85491 
•86384 

•87250 

•88089 
•88902 
•89687 
•90446 

•91176 
•91879 
•92554 
•93201 
•93819 

•94409 
•94970 
•95502 
•96005 
•96479 

•96923 
•97338 
•97723 
•98079 
•98404 

•98700 
•98965 
•99200 
•99406 
•99580 

•99725 
•99839 
•99923 
•99976 
•99999 
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71691 
72897 
74080 
75241 
76380 

77494 
78686 
79653 
80696 
81714 

82708 
83676 
84619 
85536 
86427 

87292 
88130 
88942 
89726 
90483 

91212 
91914 
92587 
93232 
93849 

94438 
94997 
95628 
96029 
96502 

96945 
97358 
97742 
98096 
98420 

98714 
98978 
99211 
99415 
99588 

99731 
99844 
99926 
99978 
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12' 
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71752 
72957 
74139 
76299 
76436 
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78640 
79706 
80748 
81765 
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83724 
84666 
85582 
86471 

87335 
88172 
88981 
89764 
90620 

91248 
91948 
92620 
93264 
93879 

94466 
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95654 
96054 
96524 
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97378 
97760 
98112 
98435 
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99424 
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75366 
76492 
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78694 
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82806 
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84712 
86627 
86515 
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89803 
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99933 
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•10510 
•12278 
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•17638 
•19438 
•21266 
•23087 
•24933 

•26796 
•28675 
•30673 
•82492 
•84433 

•86397 
•38386 
•40403 
•42447 
•44623 

•46631 
•48773 
•60963 
•63171 
•66431 

•67735 

•60086 
•62487 
•64941 
•67461 
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•72664 
•75366 
•78129 
•80978 
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•86929 
•90040 
•93252 
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•01833 
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•08837 
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•19629 
•21347 
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•26026 
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•28769 
•30669 
•32588 
•34530 

•86496 
•38487 
•40504 
•42561 
•44627 

•46737 
•48881 
•61063 
•63283 
•66646 

'67861 
•60206 
•62608 
•65065 
•67578 

•70161 
•72788 
•76492 
•78269 
•81123 

•84059 
•87082 
•90199 
•93415 
•96738 



57' 



00175 
01920 
03667 
06416 
07168 

08926 
10687 
12466 
14232 
16017 

17813 
19619 
21438 
23271 
26118 

26982 
28864 
30764 
32685 
34628 

36595 
38587 
40606 
42654 
44732 

46843 
48989 
61173 
63396 
66659 

67968 
60324 
62730 
65189 
67706 

70281 
72921 
75629 
78410 
81268 

84208 
87236 
90367 
93678 
96907 



54' 



8' 



00262 
02007 
03764 
06503 
07256 

09013 
10775 
12544 
14321 
16107 

17903 
19710 
21529 
23363 
26211 

27076 
28958 
30860 
32782 
34726 

36694 
38687 
40707 
42757 
44837 

46950 
49098 
51283 
63607 
65774 

68085 
60443 
62852 
65314 
67832 

70412 
73055 
76767 
78651 
81413 

84357 
87389 
90516 
93742 
97076 
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•00349 
•02095 
•03842 
•05691 
•07344 

•09101 
•10863 
•12633 
•14410 
•16196 

•17993 
•19801 
•21621 
•23465 
•26304 

•27169 
•29053 
•30956 
•32878 
•34824 

•86793 
•38787 
•40809 
•42860 
•44942 

•47066 
•49206 
•61393 
•53620 
•66888 

•68201 
•60562 
•02973 
•66438 
•67960 

•70542 
•73189 
•75904 
•78692 
•81568 

•84507 
•87543 
•90674 
•93906 
•97246 



48' 
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00436 
02182 
03929 
05678 
07431 

09189 
10952 
12722 
14499 
16286 

18083 
19891 
21712 
23547 
25397 

27263 
29147 
31051 
32975 
34922 

36892 
38888 
40911 
42963 
45047 

47163 
49316 
61503 
53732 
66003 

68318 
60681 
63096 
65563 
68088 

70673 
73323 
76042 
78834 
81703 

84656 
87698 
90834 
94071 
97416 



45' 



18' 



00524 
02269 
04016 
05766 
07619 

09277 
11040 
12810 
14688 
16376 

18173 
19982 
21804 
23639 
26490 

27357 
29242 
31147 
33072 
36020 

86991 
38988 
41013 
43067 
45152 

47270 
49423 
61614 
63844 
66117 

68436 
60801 
63217 
66688 
68216 

70804 
73467 
76180 
78976 
81849 

84806 
87852 
90993 
94235 
97686 



42' 



21' 



00611 
02367 
04104 
05854 
07607 

09365 
11128 
12899 
14678 
16466 

18263 
20073 
21895 
23731 
26683 

27461 
29337 
31242 
33169 
36U8 

37090 
39089 
41115 
43170 
45257 

47377 
49632 
61724 
53957 
66232 

68562 
60921 
63340 
65813 
68343 

70935 
73592 
76318 
79117 
81996 

84956 
88007 
91153 
94400 
97766 



88' 



24' 



00698 
02444 
04191 
05941 
07696 

09458 
11217 
12988 
14767 
16666 

18353 
20164 
21986 
23823 
25676 

27545 
29432 
31338 
33266 
86216 

87190 
39190 
41217 
43274 
46362 

47483 
49640 
61836 
64070 
66347 

68670 
61040 
63462 
66938 
68471 

71066 
73726 
76456 
79259 
82141 

86107 
88162 
91313 
94666 
97927 



86' 



27' 



00785 
02531 
04279 
06029 
07782 

09541 
11305 
13076 
14856 
16646 

18444 
20254 
22078 
23916 
26769 

27638 
29526 
31434 
33368 
85314 

37289 
89290 
41319 
43378 
45467 

47590 
49749 
61946 
64183 
66462 

68787 
61160 
63684 
66063 
68600 

71198 
73861 
76594 
79401 
82287 

85267 
88317 
91478 
94731 
98098 
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00873 
02619 
04866 
06116 
07870 

09629 
11894 
13165 
14945 
16734 

18534 
20346 
22169 
24008 
25862 

27732 
29621 
31630 
33460 
36412 

87388 
39391 
41421 
43481 
46573 

47698 
49858 
52057 
64296 
66677 

58905 
61280 
63707 
66189 
68728 

71329 
73996 
76733 
79544 
82434 

86408 
88473 
91633 
94896 
98270 
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•02793 


•02881 


•02968 


•03066 


•03148 


•08280 


•08317 


•03405 


•03492 


88 


29 
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•04843 
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87 


29 


68 
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•08897 
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86 
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84 


29 


69 
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•11924 
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88 


29 


59 
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•13609 
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•14064 


82 


80 


59 
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00137 


87 


1 


8 




1-00192 


00198 


00203 


00209 


00216 


00220 


00226 


00232 


00238 


00244 


86 


2 


4 




1-00816 


00323 


00330 


00337 


00345 


00352 


00369 


00367 


00374 


00382 


86 


3 


5 




1-00471 


00480 


00488 


00497 


00506 


00615 


00624 


00533 


00642 


00551 


84 


8 


6 




1-00667 


00667 


00677 


00688 


00698 


00708 


00719 


00730 


00740 


00761 


83 


8 


7 




1-00875 


00886 


00898 


00910 


00922 


00934 


00946 


00968 


00970 


00983 


82 


4 


8 




1-01124 


01137 


01161 


01164 


01178 


01191 


01206 


01219 


01233 


01247 


81 


5 


9 




1-01405 


01420 


01436 


01450 


01466 


01481 


01496 


01512 


01627 


01648 


80 


5 


10 




1-01720 


01736 


01768 


01769 


01786 


01803 


01820 


01837 


01864 


01872 


79 


6 


11 




1-02067 


02086 


02108 


02122 


02140 


02169 


02178 


02196 


02216 


02234 


78 


6 


12 




1-02448 


02468 


02488 


02608 


02628 


02648 


02569 


02689 


02610 


02630 


77 


7 


13 




1-02863 


02886 


02907 


02928 


02960 


02972 


02994 


03017 


03039 


03061 


76 


7 


15 




1-0381S 


03337 


03360 


08384 


03408 


03432 


03455 


03479 


03603 


03528 


76 


8 


16 




1-03799 


03826 


03850 


03875 


03901 


03927 


03952 


03978 


04004 


04030 


74 


9 


17 




1-04822 


04349 


04376 


04403 


04431 


04468 


04486 


04614 


04641 


04569 


73 


9 


19 




1-04882 


04911 


04940 


04969 


04998 


06028 


05057 


06087 


05116 


85146 


72 


10 


20 




1-06480 


06611 


06642 


06573 


05604 


06636 


06667 


06699 


05730 


05762 


71 


10 


21 




1*06118 


06151 


06184 


06217 


06260 


06283 


06317 


06350 


06384 


06418 


70 


11 


22 




1-06796 


06831 


06866 


06901 


06936 


06972 


07007 


07043 


07079 


07115 


69 


12 


23 




1-07616 


07663 


07690 


07627 


07666 


07702 


07740 


07778 


07816 


07863 


68 


13 


26 




1-08278 


08318 


08367 


08397 


08436 


08476 


08516 


08566 


08596 


08636 


67 


13 


26 




1-09086 


09127 


091^9 


09211 


09262 


09294 


09337 


09379 


09421 


09464 


66 


14 


27 




1-09939 


09982 


10026 


10071 


10115 


10159 


10204 


10248 


10293 


10338 


66 


15 


29 




1*10839 


10885 


10932 


10978 


11025 


11072 


11119 


11166 


11218 


11260 


64 


16 


31 




1*11789 


11838 


11886 


11936 


11985 


12034 


12083 


12133 


12188 


12233 


63 


16 


33 




1-12789 


12841 


12892 


12944 


12996 


13048 


13100 


13162 


13206 


13257 


62 


17 


36 




1*13848 


13897 


13962 


14006 


14061 


14116 


14170 


14226 


14280 


14336 


61 


18 


37 




1*14952 


15009 


15066 


15124 


16181 


15239 


16296 


15354 


16412 


15470 


60 


19 


38 




1*16119 


16179 


16239 


16299 


16369 


16420 


16481 


16541 


16602 


16663 


69 


20 


40 




1*17346 


17409 


17472 


17636 


17698 


17662 


17726 


17790 


17853 


17918 


68 


21 


42 




1*18636 


18701 


18767 


18834 


18901 


18967 


19034 


19102 


19169 


19236 


67 


22 


46 




1-19990 


20069 


20129 


20199 


20269 


20339 


20410 


20480 


20561 


20622 


66 


23 


47 




1*21414 


21487 


21560 


21633 


21707 


21781 


21855 


21929 


22003 


22077 


66 


25 


49 




1*22909 


22986 


23063 


23140 


23217 


23296 


23378 


23450 


23629 


23607 


64 


26 


51 




1*24481 


24661 


24642 


24728 


24804 


24886 


24967 


25049 


25131 


25214 


63 


27 


54 




1*26182 


26216 


26301 


26387 


26472 


26667 


26643 


26729 


26816 


26902 


62 


28 


57 




1*27867 


27956 


28045 


28184 


28224 


28314 


28404 


28496 


28586 


28676 


61 


30 


60 




1*29690 


29784 


29877 


29971 


30066 


30160 


80255 


30360 


80446 


30541 


60 


81 


63 




1*81607 


81706 


81804 


81908 


82002 


82101 


82201 


82301 


82401 


82501 


49 


83 


66 




1*83622 


83726 


33830 


33934 


84038 


84142 


84247 


34362 


34468 


34563 


48 


35 


69 




1*85743 


86862 


36961 


86070 


36180 


86290 


86400 


36511 


86622 


36733 


47 


37 


73 




1*37974 


88089 


38204 


88319 


38434 


88660 


88666 


38783 


38899 


39016 


46 


88 


77 




1*40324 


40444 


40665 


40687 


40808 


40930 


41063 


41175 


41298 


41421 


46 


40 

r 


81 
2' 




2r 


24' 


21' 


18' 


16' 


12' 


& 


6' 


3' 


a 


o 








Mean 




( 


30SEC 


lANTS 


1. 
















D 


IFF. 



20 



NATURAL 



Meah 

DiFF. 



o 


a 


8' 


6' 


9' 


12' 


15' 


18' 


21' 


24' 


27' 


30^ 


r 


2* 


45 


1-41421 


41645 


41669 


41793 


41918 


42042 


42168 


42298 


42419 


42645 


42672 


41 


83 


46 


1-43956 


44086 


44217 


44847 


44479 


44610 


44742 


44876 


45007 


46141 


45274 


48 


87 


47 


1-46628 


46766 


46903 


47041 


47180 


47319 


47458 


47598 


47788 


47878 


48019 


46 


98 


48 


1-49448 


49593 


49738 


49884 


60030 


60177 


60324 


60471 


60619 


60767 


60916 


49 


98 


48 


1-52425 


62679 


62732 


62886 


68041 


68196 


63351 


68507 


68663 


68820 


68977 


62 


108 


60 


1-66572 


65734 


66897 


66060 


66223 


66887 


66551 


56716 


56881 


67047 


67218 


66 


109 


61 


1-58902 


59073 


69245 


69418 


69590 


69764 


69938 


60112 


60287 


60468 


60689 


68 


116 


62 


1-62427 


62609 


62791 


62974 


68167 


63341 


63525 


63710 


63896 


64081 


64268 


61 


128 


53 


1-66164 


66357 


66550 


66744 


66938 


67133 


67329 


67625 


67722 


67919 


68117 


66 


180 


54 


1-70180 


70386 


70640 


70746 


70963 


71160 


71868 


71576 


71786 


71996 


72206 


69 


138 


56 


1-74346 


74662 


74781 


76000 


76219 


76440 


76661 


76882 


76106 


76828 


76662 


74 


147 


66 


1-78829 


79061 


79293 


79527 


79761 


79996 


80231 


80467 


80704 


80942 


81180 


78 


156 


57 


1-88608 


83865 


84103 


84352 


84601 


84862 


85108 


86865 


85608 


85861 


86116 


83 


167 


68 


1-88708 


88972 


89237 


89503 


89769 


90087 


90806 


90576 


90846 


91116 


91888 


89 


179 


58 


1-94160 


94448 


94726 


96011 


96296 


96588 


96870 


96168 


96448 


96788 


97029 


96 


191 


60 


2-00000 


00303 


00607 


00912 


01218 


01626 


01888 


02148 


02468 


02766 


08077 


102 


205 


61 


2-06267 


06592 


06918 


07246 


07676 


07905 


08286 


08669 


08903 


09288 


09674 


110 


220 


62 


2-13005 


13866 


18707 


14060 


14414 


14770 


16127 


16486 


15846 


16206 


16668 


119 


287 


63 


2-20269 


20647 


21026 


21407 


21790 


22174 


22569 


22946 


23834 


28724 


24116 


128 


266 


64 


2-28117 


28626 


28987 


29849 


29763 


80179 


80696 


81016 


81486 


81868 


82282 


189 


277 


65 


2-86620 


87064 


87609 


87957 


88406 


88857 


89811 


89766 


40222 


40681 


41142 


160 


801 


66 


2-45859 


46342 


46827 


47314 


47804 


48295 


48789 


49284 


49782 


60282 


60784 


164 


827 


67 


2-55980 


66468 


66988 


67620 


68054 


68591 


69180 


69672 


60217 


60768 


61318 


179 


368 


68 


2-66947 


67526 


68106 


68689 


69275 


69864 


70456 


71050 


71647 


72247 


72860 






68 


2-79048 


79679 


80818 


80960 


81606 


82264 


82906 


88661 


84219 


84880 


86646 






70 


2-92380 


93088 


98790 


94600 


96218 


96981 


96662 


97877 


98106 


98838 


99674 






71 


8-07155 


07986 


08721 


09610 


10308 


11101 


11903 


12709 


18620 


14886 


16165 






72 


8-28607 


24478 


25355 


26237 


27123 


28016 


28912 


29814 


80721 


81633 


82661 






73 


8-42080 


43010 


48996 


44986 


45983 


46986 


47996 


49010 


60082 


61060 


62094 






74 


8-62796 


68908 


66018 


66140 


67269 


68406 


69649 


70700 


71868 


78024 


74198 






75 


8*86870 


87638 


88904 


90184 


91478 


92770 


94076 


96892 


96716 


98060 


99898 






76 


4-18357 


14809 


16271 


17744 


19228 


20728 


22229 


28746 


26276 


26814 


28366 






77 


4*44541 


46228 


47928 


49642 


51368 


68109 


64868 


66682 


68414 


60211 


62028 






78 


4-80973 


82956 


84966 


86978 


89007 


91068 


98128 


96216 


97820 


99448 


01686 






79 
80 


5-24084 
5-75877 


26448 
78742 


28888 
81636 


81241 
84658 


88671 
87611 


86124 
90496 


88600 
93609 


41099 
96666 


43622 
99688 


46169 
02748 


48740 






06886 


81 


6-89246 


42787 


46369 


49991 


63656 


67361 


61110 


64902 


68788 


72620 


76647 






82 


7-18530 


28019 


27566 


82171 


86835 


41660 


46346 


61194 


66107 


61086 


66180 






83 


8*20651 


26426 


82384 


38431 


44566 


60793 


57113 


63528 


70041 


76658 


88867 






84 


9-66677 


64687 


72833 


81119 


89647 


98128 


10-068 


10-157 


10-248 


10-840 


10*488 






85 


11-474 


11-689 


11*707 


11-828 


11*951 


12-076 


12-204 


12-836 


12-469 


12-606 


12-746 






86 


14-836 


14-517 


14*703 


14-898 


16*089 


16-290 


16-496 


16-708 


15-926 


16-160 


16-880 






87 


19-107 


19-481 


19*766 


20-112 


20*471 


20*843 


21-229 


21-629 


22*044 


22-476 


22-926 






88 


28-654 


29*388 


30*161 


30*976 


81-836 


82-746 


33-708 


84-730 


86*816 


86*970 


88-202 






89 


67-299 


60*814 


63*665 


67*409 


71-622 


76*897 


81-868 


88-149 


96-496 


104*18 


114-69 






o 


60' 


57' 


54' 


61' 


48' 


45' 


42' 


39' 


36' 


33' 


3^ 


r 


2' 



NATURAL 



Mbah 

DlFF. 
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BECAlSTa—continued. 



Mean 

DiFF. 





83' 


Sff 


88' 


42* 


45' 


4ff 


61' 


54' 


67 


80' 


o 


r 


2' 


1*42799 


42926 


43063 


43181 


43310 


43488 


43667 


43696 


43826 


43956 


44 


43 


86 




1*45408 


45642 


46676 


45811 


46946 


46082 


46218 


46364 


46491 


46628 


48 


46 


90 


' 


1-48160 


48301 


48443 


48686 


48728 


48871 


49016 


49169 


49303 


49448 


42 


47 


96 




1-61065 


61216 


61364 


61616 


61666 


51817 


61968 


62120 


62273 


62425 


41 


60 


100 




1-54134 


54292 


54461 


54610 


54769 


64929 


65089 


65260 


55411 


65572 


40 


53 


106 




1-67380 


67547 


67715 


67883 


58051 


68221 


68390 


68660 


68731 


68902 


89 


66 


112 




1-60816 


60992 


61170 


61348 


61626 


61706 


61886 


62066 


62246 


62427 


88 


59 


119 




1-64465 


64643 


64831 


66020 


66209 


65399 


65689 


65780 


66972 


66164 


87 


63 


126 




1-68816 


68616 


68716 


68915 


69116 


69318 


69520 


69723 


69926 


70130 


88 


67 


134 




1-72416 


72628 


72840 


78053 


73267 


73481 


73696 


73911 


74128 


74346 


85 


71 


143 




1-76776 


77001 


77227 


77454 


77681 


77910 


78138 


78368 


78698 


78829 


84 


76 


161 




1-81419 


81669 


81900 


82142 


82384 


82627 


82871 


83116 


83362 


83608 


88 


81 


161 




1-86371 


86627 


86886 


87142 


87401 


87661 


87921 


88188 


88446 


88708 


82 


86 


173 




1-91661 
1-97322 


91936 
97615 


92210 
97910 


92486 
98205 


92762 
98602 


93040 
98799 


93319 
99098 


93598 
99398 


93879 
99698 


94160 


81 
80 


92 
99 


187 
198 




00000 




2*03391 


03706 


04022 


04339 


04667 


04977 


06298 


06619 


06942 


06267 


29 


106 


213 




2*09911 


10260 


10590 


10931 


11274 


11617 


11963 


12309 


12667 


13005 


28 


114 


232 




2*16932 


17297 


17663 


18031 


18401 


18772 


19144 


19517 


19892 


20269 


27 


123 


247 




2*24609 


24903 


26300 


26697 


26097 


26498 


26900 


27304 


27710 


28117 


28 


133 


267 




2*32708 


83135 


88566 


83996 


84429 


34863 


86300 


86738 


86178 


36620 


25 


144 


289 




2*41606 


42070 


42636 


48006 


43476 


43948 


44423 


44900 


45378 


45859 


24 


167 


314 




2-01289 


61796 


52304 


52815 


63329 


63846 


54363 


54883 


66406 


65930 


28 


171 


343 




2-61864 


62419 


62976 


63636 


64097 


64662 


66229 


65799 


66371 


66947 


22 


187 


375 




2*73466 


74066 


74677 


76292 


76909 


76630 


77154 


77780 


78410 


79043 


21 








2*86213 


86886 


87660 


88328 


88920 


89606 


90293 


90986 


91681 


92380 


20 








8*00315 


01059 


01807 


02659 


06316 


04076 


04839 


06607 


06379 


07156 


19 








8*16979 


16808 


17641 


18479 


19322 


20169 


21021 


21878 


22740 


23607 


18 








8-83474 


84403 


86336 


86276 


37221 


88171 


39128 


40089 


41067 


42030 


17 








3-63134 


64181 


66234 


56294 


67361 


68434 


69514 


60601 


61696 


62796 


18 








8*75379 


76668 


77766 


78970 


80183 


81404 


82633 


83871 


86116 


86370 


15 








4*00746 


02107 


03479 


04860 


06261 


07662 


09063 


10484 


11916 


13367 


14 








4-29929 


81603 


83090 


84689 


86299 


87928 


39668 


41206 


42867 


44641 


18 








4-63849 


66690 


67646 


69417 


71303 


73206 


76123 


77057 


79007 


80973 


12 








5-03746 


05926 


08125 


10344 


12683 


14842 


17121 


19421 


21742 


24084 


11 








5-51387 


63958 


56606 


59277 


61976 


64701 


67464 


70234 


73041 


75877 


10 








6*09062 


12278 


15617 


18797 


22118 


26464 


28863 


32279 


86743 


89246 


9 








6*80521 
7*71242 
8*90186 


84642 
76424 
97111 


88612 
81677 


92731 
87001 
11292 


96900 
92399 


01120 
97878 


06392 
03423 
83430 


09717 


14096 
14760 
48800 


18530 
20551 


8 
7 
8 








09052 




04146 


1'8663 


26931 


41062 


56677 




10*529 


10*626 


10*726 


10*826 


10*929 


11*034 


11-140 


11*249 


11*360 


11*474 


5 








12*888 


13*035 


18-184 


18*837 


18*494 


18*664 


18*818 


13*987 


14*159 


14*836 


4 








16*618 


16*862 


17-113 


17*872 


17*639 


17*914 


18-198 


18*492 


18*794 


19*107 


8 








28*398 


23*880 


24-888 


24-918 


26*471 


26-060 


26-656 


27-290 


27*966 


28*654 


2 








89*519 


40-930 


42-446 


44*077 


46*840 


47*760 


49*826 


62*090 


64*570 


57*299 


1 








127*33 


148*24 


168-70 


190*99 


229*18 


286*48 


381*97 


572*96 


1145*9 


Tnf. 











27* 


24' 


21' 


18' 


15' 


12' 


8' 


ff 


8' 


a 


o 


1' 


2* 



COSECANTS. 



Mean 

DiFF. 



22 



VI.— LOGAEITHMIO 

Mean 
Dirp. 



o 


0' 


8^ 


6' 


9' 


12' 


15' 


18' 


21' 


24' 


27' 


80' 


r 


2' 





Inf. Neg. 


6-94085 


7-24188 


41797 


54291 


63982 


71900 


78694 


84393 


89609 


94084 






1 


8-24186 


26304 


28324 


30265 


32103 


33875 


35578 


87217 


88796 


40320 


41792 






2 


8-54282 


66364 


56400 


57421 


68419 


59395 


60349 


61282 


62196 


63091 


63968 






8 


8-71880 


72697 


73303 


73997 


74680 


76353 


76016 


76667 


77310 


77943 


78568 






4 


8-84368 


84897 


86429 


86966 


86474 


86987 


87494 


87995 


88490 


88980 


89464 


170 


839 


5 


8-94030 


94461 


94887 


95310 


95728 


96143 


96553 


96960 


97363 


97762 


98157 


137 


275 


6 


9-01923 


02283 


02639 


02992 


03342 


03690 


04034 


04376 


04715 


06052 


05386 


115 


230 


7 


9-08589 


08897 


09202 


09606 


09807 


10106 


10402 


10697 


10990 


11281 


11570 


99 


198 


8 


9-14366 


14624 


14891 


16157 


16421 


15683 


15944 


16203 


16460 


16716 


16970 


87 


174 


8 


9-19433 
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X.— NUMBERS USED IN CALCULATIONS. 



' X = Ratio of Circurriference of 


a Circle to Diameter. 


e = Base of Natural Logarithms. 






Numbers. 


Logarithms. 


X = 


3-14159 


26536 


0-49714 


98727 


2r = 


6-28318 


53072 


0-79817 


98684 


4,r = 


12-56637 


06144 


1-09920 


98640 


i' = 


1-57079 


63268 


0-19611 


98770 


Jx = 


1-04719 


75512 


0-02002 


86180 


Jx = 


0-78539 


81634 


1-89508 


98814 


Jx = 


0-52359 


87756 


1-71899 


86223 


lio"" - 


0-01745 


32925 


2-24187 


73676 


TXTtxro' — 


0-00029 


08882 


4-46372 


61172 


CidWo^ ~" 


0-00000 


48481 


6-68557 


48668 


^ = 


4-18879 


02048 


0-62208 


86093 


1 -5-x = 


0-31830 


98862 


1-50285 


01273 


180 -^ X = 


57-29577 


95131 


1-75812 


26324 


648000 -4- X = 


206264-80625 


5-31442 


51332 


l-5-4x = 


0-07957 


74715 


2-90079 


01360 


l-5-6x = 


0-05305 


16477 


2-72469 


88769 


x2 = 


9-86960 


44011 


0-99429 


97454 


1^x2 = 


0-10132 


11836 


100570 


02546 


Vir = 


1-77245 


38509 


0-24857 


49363 


1 -s- -v/x = 


0-56418 


95835 


1-75142 


50637 


•ytr = 


1-46459 


18876 


0-16571 


66242 


ii/ir2 = 


2-14502 


93971 


0-33143 


32485 


jy(6^x) = 


1-24070 


09818 


0-09366 


71259 


3/(6x2) = 


3-89777 


70897 


0-59081 


69986 


?/(36x) = 


4-83597 
i 


58620 
5 = 2-71828 


0-68448 
18285 


41244 




Logio< 


j= -43429 


44819 






Log.lO = 2-30258 


50930 
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Lecturer in Physiology and Demonstrator of Physiology, St. Bartholomew's 
Hospital; Leonard Hill, M.B., F.R.S., Lecturer on Physiology, London 
Hospital Medical School; J.J. R. Macleod, M.B. ; and M. S. Pembrey, M.A., 
M.D., Lecturer on Physiology in Guy*s Hospital Medical School. Copiously 
Illustrated. Demy 8vo., 15s. net. 

HUMAN EMBRYOLOGY AND MORPHOLOGY. By A. Keith, 

M.D., F.R.C.S. Eng., Lecturer on Anatomy at the London Hospital Medical 
College. With 3CX3 Illustrations. New, Revised, and Enlarged Edition. Demy 
8vo., i2s. 6d. net. 

FOOD AND THE PRINCIPLES OF DIETETICS. By Robert 

Hutchison, M.D. Edin., F.R.C.P., Assistant Physician to the London 
Hospital. Fifth Impression. Illustrated. Demy 8vo., i6s. net. 

THE PHYSIOLOGICAL ACTION OF DRUGS. An Introduction to 

Practical Pharmacology. By M. S. Pembrey, M.A., M.D., Lecturer on 
Physiology in Guy's Hospital Medical School; and C. D. F. Phillips, M.D., 
LL.D. Fully Illustrated. Demy 8vo., 4s. 6d. net. 

PHOTOTHERAPY. By N. R. Finsen. Translated by J. H. Sequeira, 

M.D. With Illustrations. Demy 8vo., 4s. 6d. net. 

Contents. — I. The Chemical Rays of Light and Small-pox — II. Light as an 
Irritant — III. Treatment of Lupus Vulgaris by concentrated Chemical Rays. 

A MANUAL OF HUMAN PHYSIOLOGY. By Leonard Hill, 

M.B., F.R.S. With 173 Illustrations, xii + 484 pages. Crown 8vo., cloth, 6s. 

A PRIMER OF PHYSIOLOGY. By Leonard Hill, M.B. is. 
LECTURES ON THEORETICAL AND PHYSICAL CHEMISTRY. 

By Dr. J. H. Van 'T Hoff, Professor of Chemistry at the University of Berlin. 
Translated by Dr. R. A. Lehfeldt. In three volumes. Illustrated. DemySvo., 
28s. net ; or obtainable separately, as follows : 
Vol. L— Chemical Dynamics. 12s. net. Vol IL— Chemical Statics. 8s. 6d. net. 

Vol. III. -Relations between Properties and Composition. 7s. 6d. net. 

THE ELEMENTS OF INORGANIC CHEMISTRY. For use in 

Schools and Colleges. By W. A. Shenstone, Lecturer in Chemistry at Clifton 
College, xii -1-506 pages. With nearly 150 Illustrations. 4s. 6d. 

A COURSE OF PRACTICAL CHEMISTRY. Being a Revised 

Edition of * A Laboratory Companion for Use with Shenstone's Inorganic 
Chemistry.' By W. A. Shenstone. 144 pages. Crown 8vo., is. 6d. 
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A TEXT-BOOK OF PHYSICAL CHEMISTRY. By Dr. R. A. Leh- 

FELDT, Professor of Physics at the East London Technical College. With 40 
Illustrations. Crown 8vo., cloth, 7s. 6d. 

THE CHEMICAL SYNTHESIS OF VITAL PRODUCTS AND 

THE INTER-RELATIONS BETWEEN ORGANIC COMPOUNDS. By 

Professor Raphael Meldola, F.R.S., of the City and Guilds of London Technical 
College, Finsbury. Two vols. Vol. L now ready. Super Royal 8vo., 21s. net. 

A TEXT-BOOK OF PHYSICS. With Sections on the Applications 

of Physics to Physiology and Medicine. By Dr. R. A. Lehfeldt. Fully Illus- 
trated. Crown 8vo., cloth, 6s. 

PHYSICAL CHEMISTRY FOR EEGINNERS. By Dr. Ch. M. Van 

Deventer. With a Preface by J. H. Van 'T Hoff. Translated by Dr. R. A. 
Lehfeldt, Professor of Physics at the East London Technical College. 2s. 6d. 

A FIRST YEAR'S COURSE OF EXPERIMENTAL WORK IN 

CHEMISTRY. By Ernest H. Cook, D.Sc, F.I.C, Principal of the Clifton 
Laboratory, Bristol. With 26 Illustrations. Crown Svo., cloth, is. 6d. 

AN EXPERIMENTAL COURSE OF CHEMISTRY FOR AGRI- 
CULTURAL STUDENTS. By T. S. Dymond, F.I.C, Lecturer on 
Agricultural Chemistry in the County Technical Laboratories, Chelmsford. 
With 50 Illustrations. 192 pages. Crown Svo., cloth, 2s. 6d. 

THE STANDARD COURSE OF ELEMENTARY CHEMISTRY. 

By E.J. Cox, F.C.S. With 90 Illustrations. 350 pages. Crown Svo. , cloth, 3s. 
Also obtainable in five parts, limp cloth. Parts I. -IV., yd. each ; Part V., is. 

A PRELIMINARY COURSE OF PRACTICAL PHYSICS. By 

C. E. AsHFORD, M.A., Headmaster of the Royal Naval College, Osborne. 
Fcap. 4to., IS. 6d. 

PHYSICAL DETERMINATIONS. A Manual of Laboratory Instruc- 
tions for the Determination of Physical Quantities. By W. R. Kelsey, B.Sc, 
A. I. E. E. , Lecturer in Physics to the Bradford Municipal Technical College. 4s. 6d. 

ELECTROLYTIC PREPARATIONS. Exercises for use in the labora- 
tory by chemists and electro-chemists. By Dr. Karl Elbs, Professor of 
Chemistry at the University of Giessen. Translated by R. S. Hutton, M.Sc. 
Demy Svo., 4s. 6d. net. 

THE ELECTRIC FURNACE, By Henri Moissan, Professor of 

Chemistry at the Sorbonne. Authorized English Edition. Translated by A. T. 
DE MouiLPiED, M.Sc, Ph.D. With Illustrations. Demy Svo., los. 6d. net. 

ELECTRICAL TRACTION. By Ernest Wilson, Wh.Sc, M.I.E.E., 

Professor of Electrical Engineering in the Siemens Laboratory, King's College, 
London. Crown Svo., 5s. 

ELECTRICITY AND MAGNETISM. By C. E. Ashford, M.A., 

Headmaster of the Osborne Royal Naval College, late Senior Science Master at 
Harrow School. With over 200 Diagrams. Crown Svo., 3s. 6d. 

MAGNETISM AND ELECTRICITY. An Elementary Treatise for 

Junior Students, Descriptive and Experimental. By J. Paley Yorke, of the 
Northern Polytechnic Institute, London. With nearly 150 Illustrations. 3s. 6d. 
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THE BALANCING OF ENGINES. By W. E. Dalby, M.A., B.Sc., 

M.Inst.C.E., M.I.M.E., Professor of Mechanical Engineering and Applied 
Mathematics in the City and Guilds of London Technical College, Finsbury. 
With 173 Illustrations. Demy 8vo., los. 6d. net. 

THE STRENGTH AND ELASTICITY OF STRUCTURAL MEMBERS. 

By R. J. Woods, Master of Engineering, Royal University of Ireland, Fellow of 
the Royal Indian Engineering College, and Assistant Professor of Engineering 
Cooper's Hill College. Demy 8vo. los. 6d. net. 

TRAVERSE TABLES. With an Introductory Chapter on Co- 
ordinate Surveying. By Henry Louis, M.A., A.R.S.M., F.I.C., F.G.S., 
etc., Professor of Mining and Lecturer on Surveying, Durham College of Science, 
Newcastle-on-Tyne ; and G. W. Caunt, M.A. Demy 8vo., 4s. 6d. net. 

THE CALCULUS FOR ENGINEERS. By John Perry, M.E., 

D.Sc, F.R.S., Professor of Mechanics and Mathematics in the Royal College of 
Science, etc. Crown 8vo., cloth, 7s. 6d. 

ELECTRIC AND MAGNETIC CIRCUITS. By Ellis H. Crapper, 

M.I.E.E., Head of the Electrical Engineering Department in the University 
College, Sheffield, viii + 380 pages. Demy 8vo., lOs. 6d. net. 

AN INTRODUCTION TO THE THEORY OF OPTICS. By Pro- 
fessor Arthur Schuster, Ph.D., F.R.S., Professor of Physics at the University 
of Manchester. With numerous Diagrams. Demy 8vo., 15s. net. 

ASTRONOMICAL DISCOVERY. By H. H. Turner, Savilian Pro- 

fessor of Astronomy in the University of Oxford. With Diagrams. Demy 8vo., 
IDS. 6d. net. 

VECTORS AND ROTORS. With Applications. Being Lectures 

delivered at the Central Technical College. By Professor O. Henrici, F.R.S. 
Edited by G. C. Turner, Goldsmith Institute. Crown 8vo., cloth. 4s. 6d. 

THE PRINCIPLES OF MECHANISM. By H. A. Garratt, 

A.M.I.C.E., Head of the Engineering Department of the Northern Polytechnic 
Institute, Holloway. Crown 8vo., cloth, 3s. 6d. 

ELEMENTARY PLANE AND SOLID MENSURATION. By R. W. K. 

Edwards, M.A., Lecturer on Mathematics at King's College, London. For 
use in Schools, Colleges, and Technical Classes. 304 pages. Crown 8vo., 3s. 6d. 

FIVE-FIGURE TABLES OF MATHEMATICAL FUNCTIONS. By 

J. B. Dale, M.A. Camb., B.A. Lond., late Scholar St. John's College, Cam- 
bridge, Lecturer on Pure and Applied Mathematics, King's College, University 
of London. Demy 8vo., 3s. 6d. net. 

AN ELEMENTARY TREATISE ON PRACTICAL MATHEMATICS. 

By John Graham, B.A., Demonstrator of Mechanical Engineering and Applied 
Mathematics in the Technical College, Finsbury. Crown 8vo., cloth, 3s. 6d. 

PRELIMINARY PRACTICAL MATHEMATICS. By S. G. Starling, 

A.R.C.Sc, B.Sc, Head of the Mathematics and Physics Department of the West 
Ham Municipal Technical Institute ; and F. C. Clarke, A.R.C.Sc., B.Sc. 
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THE EVOLUTION THEORY. By August Weismann, Professor 

Zoology in the University of Freiburg-im-Breisgau. Translated by Profes 
J. Arthur Thomson. With numerous Illustrations and Coloured Plai 
Two Vols. Royal 8vo., 32s. nfet. 

The importance of this work is twofold. In the first place, it sums up I 
teaching of one of Darwin's greatest successors, who has been for many yeac 
leader in biological progress. As Professor Weismann has from time to til 
during the last quarter of a century frankly altered some of his positions, tl 
deliberate summing up of his mature conclusions is very valuable. In the seca 
place, as the volumes discuss all the chief problems of oi^anic evolution, th 
form a reliable guide to the whole subject, and may be regarded as furnishing 
what is much needed — a Text-book of Evolution Theory. 

ANIMAL BEHAVIOUR. By C. Lloyd Morgan, LL.D., F.R.S 

Principal of University College Bristol, author of * Animal Life and Intelligence 
etc. With numerous Illustrations. Large crown 8vo., los. 6d. 

HABIT AND INSTINCT. By C. Lloyd Morgan, LL.D., F.R.S. Wii 

Photogravure Frontispiece, viii-f 352 pages. Demy 8 vo., cloth, 1 6s. 

A TEXT-BOOK OF ZOOLOGY. By G. P. Mudge, A.R.C.Sd 

Lond. , Lecturer on Biology at the London School of Medicine for Womei^ 
and the Polytechnic Institute, Regent Street. With about 200 original Illustra' 
tions. Crown 8vo., cloth, 7s. 6d. 

ELEMENTARY NATURAL PHILOSOPHY. By Alfred Earl, 

M.A., A.<;sistant Master at Tonbridge School. With numerous Illustrations and 
Diagrams. Crown 8vo., cloth, 4s. 6d. 

A CLASS-BOOK OF BOTANY. By G. P. Mudge, A.R.C.Sc 

Lond., F.Z.S , and A. J. Maslen, F.L.S., Lecturer on Botany at the Wool- 
wich Pol)rtechnic. With over 200 Illustrations. Crown 8vo., 7s. 6d. 

THE BECQUEREL RAYS AND THE PROPERTIES OF RADIUM. 

By the Hon. R. J. Strutt, Fellow of Trinity College, Cambridge. With 
Diagrams. Demy 8vo. 8s. 6d. net. 

A MANUAL OF ALCOHOLIC FERMENTATION AND THE 

ALLIED INDUSTRIES. By Charles G. Matthews, F.LC, F.C.S., etc 
. Fully Illustrated. Crown 8vo., cloth, 7s. 6d. net. 

WOOD. A Manual of the Natural History and Industrial Applications 
of the Timbers of Commerce. By G. S.- Boulger, F.L.S., F.G.S. Fully 
Illustrated. Crown 8vo., 7s. 6d. net. 

PSYCHOLOGY FOR TEACHERS. By C. Llovd Morgan, LL.D., 

F.R.S. xii4-25i pages. Crown 8vo., 3s. 6d. 

ANIMAL SKETCHES. By C. Lloyd Morgan, LL.D., F.R.S. 

viii + 312 pages, with 52 Illustrations (many of them full-page). Grown 8vo., 
.cloth, 3s. 6d. 
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